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(54) TiUe: A LIFTING LEVER FOR A CISTERN FLUSH VALVE 




2 (^'^ Abstract: A lifting lever ( 10) for a cistern flush valve. The lever includes a first end ( 14) adapted for operative engagement with 
^ the cistern flush valve, a second end (18) adapted for operative engagement with a flush actuation button (24) and a pivot mounting 
(28) between the first (14) and second (18) ends. The second end (18) has first and second engagement regions (32, 34) which 
Q are respectively closer and farther to the pivot mounting (28). Initial movement of the button (24) causes it to engage the second 
^ engagement region (34) and pivot the lever (10) through a first predetermined range of movement whereafter further movement of 
1^ the button (24) in the same direction causes it to engage the first engagement region (32) and further pivot the lever (10). 
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A LIFTING LEVER FOR A CISTERN FLUSH VALVE 



Field of the Invention 



The present invention relates to a lifting lever for a cistern flush valve. A cistern 
is known as a flush tank in the United States of America. 



1" Cistern flush valves are usually actuated by depressing a button in the lid of the 

cistern. A lever arrangement within the cistern then converts the downward movement of 
the button into an upward movement of the cistern flush valve. 

It is known to introduce mechanical advantage between the movement of the 
15 actuation button and the responsive movement of the flush valve. If the mechanical 
advantage is too low, then excessive force may be needed on the button in order to 
initially Uft the valve and break its seal. If the mechanical advantage is too high, then an 
excessive amount of button travel may be required to sufficiently Uft the flush valve. 

20 It is an object of the present invention to provide a lifting lever that combines an 

acceptable button force with an acceptable flush valve travel. 



A lifting lever for a cistern flush valve, the lever including: 

a first end adapted for operative engagement with the cistem flush valve; 

a second end ad^ted for operative engagement with a flush actuation button; 

and 

a pivot mounting between the first and second ends, 

wherdn the second end has first and second engagement regions which are 
respectively closer and ferther to the pivot mounting such that iiiitial movement of the 
button causes it to engage the second engagement region and pivot the lever through a 
first predetCTmined range of movement whereafter fiirther movement of the button in the 
same direction causes it to engage the first engagement region and fiuther pivot the lever. 



Background of the Invention 



Summary of the Invention 
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The first and second engagement regions are preferably in the form of first and 
second external comers on the lever second end. The first and second comers preferably 
have a straight joining surface therebetween. 

5 The pivot mounting is preferably adapted to mount the lever to a bridge forming 

part of, or coimected to, a cistern. 



The lever is preferably formed from a first and a second part. The first and 
second parts preferably include the first and second ends respectively. The first and 
10 second parts are preferably fixed together adjacent the pivot mounting. 

The button is preferably constrained to travel along a straight path that is parallel 
to the tangent of the path of motion of the first and second engagement regions. 

15 Brief Description of the Drawings 

A preferred embodiment of the invention will now be described, by way of 
example only, with reference to the accompanying drawings in which: 

^0 Fig. 1 is a schematic side view of an embodiment of a lifl:ing lever according to 

the invention, before flush actuation; 



Fig. 2 is a schematic side view of the lever shown in Fig. 1 during initial flush 
actuation; and 

25 

Fig. 3 is a schematic side view of the lever shown in Fig. 1 with continued 
actuation fi-om that shown in Fig. 2. 



Detailed Description of the Preferred Embodiment 

30 

Referring firstly to Fig. 1, there is shown an embodiment of a lifting lever 10 for 
a cistern flush valve (not shown). The lever is comprised of a first part 12 having a first 
end 14 and a second part 16 having a second end 18. The first and second parts 14, 16 are 
joined together at 20 in such a manner so as to not pivot relative to each other. Fig. 1 also 
35 shows a bridge 22 which can form part of, or be attached to, a cistern (not shown). Also 
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shown is an actuation button 24 which has an actuation surface 26, which is accessible 
through the lid (not shown) of the cistern, and a driving surface 27. The lever 10 is 
pivotally mounted to the bridge 22 so as to pivot about axis 28, The button 24 is 
constrained to move along a substantially straight line in an up and down direction. 

5 

The first end 14 of the lever 10 has an opening 30 which is adapted for operative 
engagement with a cistern flush valve (not shown). The second end 18 of the lever 10 has 
first and second engagement regions, in the fomi of first and second comers 32 and 34. 
The radial distance firom the axis 28 to the opening 30 is denoted rl. The radial distance 
10 firom the axis 28 to the first comer 32 is denoted r2. The radial distance fi^om the axis 28 
to the second comer 34 is denoted r3. In the embodiment shown, the ratios rl:r2 and 
rl:r3 are approximately 2.0:1 and 1.2:1 respectively. 



The operation of the lever 10 will now be described. Fig. 1 shows the lever 10 
15 before actuation of the flush valve in which the first end 14 is at its lowest point and the 
second end 18 is at its highest point. In this position, the second comer 34 of lever 
second end 18 abuts and engages the driving surface 27 of the button 24. When the 
button 24 is depressed in the direction of arrow 36 fi-om the position shown in Fig. 1 to 
the position shown in Fig, 2, the second end 18 is driven down and the first end 14 is 
20 driven up to actuate the flush valve by initially breaking the seal of the flush valve. The 
mechanical advantage provided by engagement of the second comer 34 with the drivmg 
surface 27 of button 24 is approximately 1.2:1. 

When the button is at the position shown in Fig. 2, the driving surface 27 is in 
25 abutment and engagement with the first comer 32 of the lever second end 18. Continued 
movement of the button 24 in the direction of arrow 36 fi-om the position shown in Fig. 2 
to Fig. 3 continues to drive the second end 18 downwards and the first end of the lever 14 
upwards. However, during this movement, the mechanical advantage firom the movement 
of the button 24 to the movement of the valve is greater at 2.0:1 . 

30 

In the preferred embodiment, the comers 32 and 34 are arranged such that the 
lower mechanical advantage is experienced during the first few millimetres of valve 
opening and the higher mechanical advantage is then experienced until a total valve 
displacement of about 20mm has occurred. 



35 
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Accordingly, the lifting lever 10 provides a higher amount of mechanical 
advantage during initial movement of the button 24 and thus generates a relatively higher 
lifting force during this initial movement. This is beneficial whilst opening an outlet 
valve as the forces required are initially quite high in order to lift the valve off its seat and 
5 break its seal. However, once the seal has been broken, the forces required to continue to 
m the valve decrease considerably and, during this movement, the mechanical advantage 
(ie. the lever ratio) provided by the lever increases to 2:1 to advantageously acWeve a 
relatively high lift of the cistern valve compared to the travel of the button. 

10 The lifting lever 10 therefore allows the valve to be actuated without requiring an 

excessive actuation force whilst stiU providing a sufficient amount of lift. 

Although the invention has been described with reference to a preferred 
embodiment, it will be appreciated by those skilled in the art that the invention may be 
15 embodied in many other forms. For example, although the preferred embodiment was 
described in relation to push button style cistern actuation, the invention is also suitable 
for use with lever style cistern actuation. 
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The claims defining the invention are as follows: 

1 . A lifting lever for a cistern flush valve, the lever including: 

a first end adapted for operative engagement with the cistern flush valve; 

a second end adapted for operative engagement with a flush actuation button; 

5 and 

a pivot mounting between the first and second ends, 

wherein the second end has first and second engagement regions which are 
respectively closer and farther to the pivot mounting such that initial movement of the 
button causes it to engage the second engagement region and pivot the lever through a 
10 first predetermined range of movement whereafter further movement of the button in the 
same direction causes it to engage the first engagement region and fiuther pivot the lever. 

2. The lever as claimed in claim 1, wherein the first and second 
engagement regions are in the form of first and second external comers on the lever 
second end. 

3- Th® lever as claimed in claim 2, wherein the first and second comers 
have a straight joining surface therebetween. 

4. The lever as claimed in claim 1, 2 or 3, wherein the pivot mounting is 
adapted to mount the lever to a bridge forming part of, or connected to, a cistern. 

5. The lever as claimed in any one of the preceding claims, wherein the 
20 lever is formed from a first and a second part. 

6. The lever as claimed in claim 5, wherein the first and second parts 
include the first and second ends respectively. 

7. The lever as claimed in claim 5 or 6, wherein the first and second parts 
are fixed together adjacent the pivot moxmting. 

25 8. The lever as claimed in any one of the preceding claims, wherein the 

button is constrained to travel along a straight path that is paraUel to the tangent of the 
path of motion of the first and second engagement regions. 

9. A lifting lever for a cistem flush valve, the lever substantially as 
hereinbefore descaibed with reference to the accompanying drawings. 



wo 2004/027174 



10/5271 

^ ^PCtlAU2063/0dll08 




INTERNATIONAL SEARCH REPORT 



iteinational application No. 
PCT/AU03/01108 



A. 


CLASSIFICATION OF SUBJECT MATTER 






Int CL ^• 


E03D-001/34, E03D-001/35 






According to International Patent Classification (IPC) or to both national classification and IPC 




B. 


FIELDS SEARCHED 






Minimum documentation searched (classification system followed by claissification symbols) 
Refer Electronic Database consulted below 


Documentation searched other than minimum documentation to tiie 6xtent that such documents are included in the fields searched 
AU: E03D 1/34, E03D 1/35 


Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
Derwent World Patent Index: (E03D-001/34 OR E03D-001/35) AND (LIFT+ OR LEVER+) 


C. 


DOCUMENTS CONSIDERED TO BE RELEVANT 






Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to 
claim No. 


A 


DE 10132598 A (OLIVEIRA 8c IRMAO S.A.) 21 February 2002 
See Figs. 1,8 


1-9 


A 


EP 913532 A (OLIVEIRA & IRMAO S.A.) 6 May 1999 
See Figs. 1,4 


1-9 


A 


AU 76442/91 B (638573) (DUX ENGINEERS LTD) 1 July 1993 
See Fig. 6 


1-9 


1 1 Further documents are listed in the continuation of Box C X See patent family anne 




* Special categories of cited documents: 
"A" document defming the general state of the art "T ' later document published after the mtemational filing date or priority date 
which is not considered to be of particular and not in conflict with the application but cited to understand the principle 
relevance or theory underlying the invention 
"E" earlier application or patent but published on or "X** document of particular relevance; the claimed invention cannot be 

after the international filing date considered novel or cannot be considered to involve an inventive step 

when the document is taken alone 

"L" document which may flirow doubts on priority "Y" document of particular relevance; the claimed invention cannot be 

claiin(s) or which is cited to establish the considered to involve an inventive step when the document is combined 
publication date of another citation or other special , with one or more other such documents, such combination being obvious to 
reason (as specified) a person skilled in the art 

"O" document referring to an oral disclosure, use, document member of the same patent family 
exhibition or otiier means 

"P" document published prior to the international filing 
date but later than the priority date claimed 


Date of the actual completion of the international search 
2 December 2003 


Date of mailing of the international seardi report 




Name and mailmg address of the ISA/AU 

AUSTRALIAN PATENT OFHCE 
PO BOX 200, WODEN ACT 2606, AUSTRALIA 
E-mail address: pct@ipaustralia.gov.au 
Facsimile No. (02)6285 3929 


Authorized officer 

C. NGUYEN-KBM 
Telephone No : (02) 6283 2121 



FonnPCT/ISA/210 (second sheet) (July 1998) 



INTERNATiq^ SEARCH REPORT ^temational appUcatioaNo. 

Information on patent family members ^^CT/AU03/01 108 



This Amiex lists the known "A" publication level patent family members relating to the patent documents cited in the 
above-mentioned international search report. The Australian Patent Office is inno way. liable for these particulars 
which are merely given for the purpose of information. 



Patent Document Cited in Patent Family Member 

Search R^ort 



DE 10132598 IT MI20001525 SI 20648 



EP 


0913532 


AU 90448/98 


IL 


126805 




AU 


76442/91 










ENDOFANNEX 



Fomi PCT/ISA/210 (citation family annex) (July 1998) 



